WE recognize that the central nervous system might influence the metabolism of the body through its sympathetic centres either directly or by way of the endocrine glands. There is, too, its direct influence on katabolism through muscular activity, and there is evidence that even basal metabolism may be increased by purely emotional causes [1], or decreased by cerebral tumours [2]. But it is still difficult to think of general metabolic disorders arising directly from small localized lesions in the central nervous system, since we have come to regard its functions as highly sl)ecialized.
WE recognize that the central nervous system might influence the metabolism of the body through its sympathetic centres either directly or by way of the endocrine glands. There is, too, its direct influence on katabolism through muscular activity, and there is evidence that even basal metabolism may be increased by purely emotional causes [1] , or decreased by cerebral tumours [2] . But it is still difficult to think of general metabolic disorders arising directly from small localized lesions in the central nervous system, since we have come to regard its functions as highly sl)ecialized.
Evidence has, however, accumulated which suggests that the hypothalamic region-embracing more particularly the infundibulum and tuber cinereum-has such a function, though how this is performed is still obscure.
My interest in the matter was aroused when, some years ago, I noticed the development of symptoms, commonly regarded as of pituitary origin, following encephalitis lethargica, in spite of the fact that Marie and Tr6tiakoff [31 had found no pituitary lesion in this disease. Further investigation revealed the astonishing conflict of results and deductions from experimental and pathological researches on pituitary function; a conflict which appears irreconcilable and is almost certainly due to multiplicity of unrecognized factors in the complex. The one fact that seemed to be reasonably certain was that the anterior glandular lobe in some way stimulated growth, especially growth of bones. Erdheim [4] , for example, had recorded acromegaly due to tumour growth of a cellrest of the anterior lobe in the course of the cranio-pharyngeal duct the embryonic duct associated with the pharyngeal origin of the anterior pituitary lobe.
Without entering here into any further discussion of this complex problem one may briefly enumerate a few of the difficulties in the way of a clear understanding of pituitary function.
(1) Recorded cases of " hypopituitaiism " without pituitary lesion.
(2) Recorded cases of pituitary destruction or ablation without evidence of " hypopituitarism " [5] .
(3) Cushing's view [6] that the pituitary is essential to life in the dog, supported by Blair Bell [7] , and the evidence of Camus and Roussy [8] , Bailey and Bremer [i1] , Brown [9] , and Dandy [10] , that dogs have survived for months after total removal of the gland.
(4) A great conflict of evidence as to which lobe of the gland was concerned in producing the alleged symptoms of pituitary lesions, for example, genital atrophy.
The effect of experimental work on the overlying part of the brain has been to establish a little more order in this chaos, to shake profoundly our views on the pituitary, and to propound a new set of baffling questions.
It was Erdheim [12] who first suggested that the distant effects of lesions about the sella turcica were due to disturbance of the function of the immediately overlying parts of the brain.
In 1891 Loeb had attributed a form of glycosuria to the diencephalon, and in 1902 Ott attributed some disturbances of temperature regulation to this region. Further researches showed that lesions or stimulation here produced slowing of the pulse [13] , dilatation of the pupil [14] , loss of temperature control [15] , inability to AL--N 1 [Apvril 28, 1927. risk to life. I do not consider it advisable to perform prostatectomy as a prophylactic operation. It is never a harmless intervention, and I think it only safe to do the operation when the patient is in real danger from the disease. But I do not wish to enter into details as to the indications in early cases; I prefer to consider the question: When is the operation safe? j.I In the early days, a patient with chronic retention of urine was submitted to operation at once. The mortality was very high, the reason being that owing to impairment of the renal function many deaths occurred from uraemia. Later it was admitted by all that one must not perform the operation until the patient's renal function had been investigated. Even now we are not all of the same opinion as to the best tests of renal function, and as to when this function is sufficient to permit the performance of prostatectomy without exposing the patient to undue risk. I have tested the renal function in each of 135 patients before operation by the following methods: * (1) By testing the power of the kidney to dilute and concentrate the urine (water test).
(2) By the phenolsulphonephthalein test.
(3) Estimation of the blood-urea.
These examinations were performed several times in each patient, the reason being that usually the results of the tests were so bad when the patient was first seen that operation could not be risked, and the patients had to be treated by regular catheterization for several weeks before it could be performed. One of these patients died after the operation from uraemia, and another, who died from pneumonia and acute bilateral pyelonephritis, showed no signs of uremia for the first three weeks after operation, but a few days before death the blood-urea rose to 220 mgm. None of the other patients showed any sign of uraemia after operation in spite of the fact that many had shown some deficiency of the renal function when examined.
(1) The water test is considered by many surgeons to be the most important of all the tests for renal function. Suiter, of Basle, refuses to operate unless the patient can concentrate his urine to a specific gravity of at least 1017. Lehmann considers 1018 and Rubritius 1015 to be the minimum. My figures show that these figures are unnecessarily high, as in twenty-six cases the patients recovered in spite of a much lower concentration of the urine. In eighteen it was from 1011 to 1014; in seven it was 1010, and in one, 1009.
In judging the renal efficiency some surgeons lay more stress on the difference between the highest and lowest figures for the specific gravity obtained with the test. Craig Gordon considers the prognosis bad if the specific gravity of the urine does not vary at least 15 degrees. Salomon, Duttmann and others consider a difference of 10 degrees sufficient. Seventeen of my patients recovered after the operation, although they showed a much smaller variation in the specific gravity of the urine. Several of them showed a difference of only 4 to 5 degrees; two had a difference of only three degrees.
A bad response to this test is not an absolute contra-indication to prostatectomy; it is only an indication that the renal function is impaired. On the other hand, a good response supplies valuable proof of a good renal function. I have never seen a bad result of the phenolsulphonephthalein test when that of the water test was good, and only in two cases where the latter test was satisfactory was the bloodurea abnormally high.
(2) Phenolsulphonephthalein Test.-A good response to the phenolsulphonephthalein test shows a satisfactory renal function, but, on the other hand, a bad response does not easily give a definite contra-indication to operation. Negro and Colombet, of Marion's Clinic, state that one should not operate if the patient does not eliminate at least 42 per cent. of phenolsulphonephthalein in the first hour.
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The tuber cinereum is part of the floor of the third ventricle, beginning in front at the level of the optic commissure and ending behind at the mammillary bodies. Laterally it is not sharply demarcated, but is continuous with the anterior perforated substance, the A..
'k
FIc. 3.-Paravenltricullar nuceleus of tulber (Foix andl Nicolesco) . FIG_ 4Lateral relations of tuber (Foix and Nicolesco) sublenticular region, and the^entral surface of the anterior part of the thalamus. In the centre is the infundibulum narrowing down to the pituitary stalk.
The tuber consists of a comnpact mass of small cells, the small-celled nucleus of the tuber in which there are scattered groups of larger cells, with large numbers of scattered fibres and a Nucl. few definite tracts, most of which are passing through this region from and to other areas such as the anterior pillar of the fornix, running upwards and forwards from the corpus mainmillare.
The groups of large cells are: (1) The ventral nucleus of the tuber near its ventral surface.
continuous behind with the large cells of the corpus miamnlillare.
(2) The paraventricular nuclei arranged around the anterior pillars of the fornix close to the lateral wall of the third ventricle on each side.
(3) The nuclei of the optic tracts on each side, subdivided by Spiegel and Zweig into the supra-chiasmatic nucleus and the supra-optic nucleus.
(4) The accessory supra-optic nuclei, one on each side. The tuber has one small bundle of white fibres of its own, which runs upward and backward as far as the aqueduct of Sylvius (Dejerine) and is mainly commissural. There are also loosely-grouped fibres running into the subthalam-ic region.
A bundle of fibrcs is visible in sections of the pituitary stalk running to the posterior lobe of the pituitary (Cajal), which is said to come from the nucleus supra-opticus (Pines).
The striking points about the anatomy of the tuber are: (1) The paucity of myelinated tracts associated with it.
(2) The vast number of small cells of quite unknown function.
(3) The fact that the pituitary body receives nerve-fibres from this region as well as frolml the superior cervical ganglia. The region is richly supplied with blood-vessels.
Antr. Pillar
Fornix. 
EXPERIMENTAL EVIDENCE.
Upon this area of the brain experimental puncture has been performed. Aschner, and Camus and Roussy, operated by the buccal route, using a red-hot dental drill to penetrate the bone and puncture the tuber. With such a method if was difficult to avoid injury to the l)ituitary body as well, and later Camus and Roussy operated by the temporal route; so also did Bailey and Bremer, Sachs and Macdonald [211, and Dandy.
Most of the experiments have been controlled by serial microscopic examinations of the tuber and the pituitary gland.
These investigations have resulted in much evidence, for the most part consistent and confirmatory, to show that removal of the pituitary gland does not necessarily result in the death of the animal, and that its loss is not merely consistent with life, but with good health, and is at times attended with no recognizable abnormality in the animal, even of a transitory nature ( fig. 8 ). On the other hand, extensive injuries of the tuber are invariably rapidly fatal, whilst slight injuries very frequently lead to abnormalities, amongst those now to be enumerated:
(1) Polyuria and polydipsia.
(2) Glycosuria and alteration of sugar tolerance.
(3) Adiposity, with or without genital atrophy.
(4) Disturbances of heat regulation. (5) Mental changes such as lethargy, drowsiness, or apathy.
Poly itJia.
Originally recorded by Cushing as occurring in some of his operations on the pituitary body, it was also mentioned incidentally by Aschner as present in-some of the animals whose brains he p)unctured by the buccal route.
Bailey and Bremer record its presence in twelve out of fifteen dogs with tuberal lpunctures. All the positive cases showed lesions in the near neighbourhood of the insertion of the pituitary without even microscopic lesions of the pituitary, whilst in the three negative cases the lesions were at some distance from the infundibulum.
The lpolyuria began on the first and second days, reached its maximum in three or four days, and was transient (lasting six to ten days) in all but thlree dogs. In these the l)olyuria was permanent, and had the characters of diabetes insipidus in man, beingto somne extent controllable by injection of posterior pituitary extract. All these three dogs had other symptoms; one had progressive eachexia, hypothermia, and convulsions, while the other two developed marked obesity and genital atrophy.
In these three dogs the brain lesion is stated to have been "more important" than in those that had transient polyuria ( fig. 9 ).
Camus and Roussy's results agreed in the main with these ( fig. 10 ). They state that: (1) In removing the hypophysis, polyuria only occurred when the tuberal region at the level of the insertion of the pituitary stalk was affected.
(2) A tuberal lesion without involvement of the pituitary determines a polyuria sometimes transient, somietimes permanent. (3) In an animal that has had transient polyuria following removal of the pituitary, a further lesion of the tuber may lead to a new polyuria, sometimes of longer duration. (4) The polyuria is from twice to six times the normal quantity.
One may add that the polyuria which occasionally follows removal of the pituitary is regarded by these authors as due to microscopic lesions in the neighbourhood of the attachment of the pituitary stalk. They have demonstrated such lesions ( fig. 1 ).
Numerous experiments have been undertaken to elucidate the mechanism of this l)olyuria. It has been shown conclusively that it is not the result of nervous influences on the kidney, as Lescbke [22] surmised, foi^it occurs when tuberal puncture is performed after both kidneys have been completely denervated [11] , [24] .
It is not due to any change in the constitution of the blood, so far as can be ascertained by chemical examination [23] .
Cross-circulation experiments reveal no diuretic hormone in the blood; injection of urine from polyuric animals into normal animals does not produce diuresis [24] .
There is reason to believe that the absence of pituitrin is not the cause, for its anti-diuretic action is variable and sometimes absent when injected into polyuric animals, and even when it is active, as great an effect can sometimes be produced by lumbar puncture or even by the administration of aspirin.
Recently, Camus and Gournay [25] have shown that uric acid dlisappears entirely from the urine of such animals, while the daily excretion of purin bases increases greatly, even up to thirty times the normal.
Similar findings have been recorded by Kenneway [26] in human diabetes insipidus. Camus and Gournay [27] have gone further and sho-wn that injection of one adequate dose of purin bases can produce a polyuria in normal animals lasting for twelve days. While these experiments are suggestive, no conclusion has been reached on this point. It seems likely that a disturbance of metabolism leads to alteration in the constituents of the blood too small to be detected chemically, but sufficient to stimulate the kidney. Haldane has shown that after a normal man has drunk a quantity of water, no change in the blood can be detected by chemical or other tests; but the kidney can appreciate the change in the concentration of the blood, for it responds with a polyuria.
Lesion on which the Polyuria depends.
A lesion of the tuber in the neighbourhood of the pituitary stalk has been found in all positive cases by Camus and Roussy, and has been confirmed by the other workers. The lesion may be microscopic and may amount to little more than round-cell infiltration [21]1.
It would appear that polyuria is determined by lesions of the ventral nucleus in particular, and so the injury to the tuber may be quite superficial. The depth of the lesion has no bearing on the duration of the polyuria, nor do the other nuclei take any apparent part. Roussy thinks that it is more likely to be permanent when the lesion involves symmetrically the internal parts of both ventral nuclei. Glycosutria.
Transient glycosuria may occur after a variety of nervous lesions. Excitation of the vagus or of the cervical sympathetic chain, section of the sciatic nerve, lesions of the spinal cord, cerebellum, optic thalamus, pons and tuber, as well as the Claude Bernard puncture of the floor of the fourth ventricle, can cause it, though the last-mentioned produces it most constantly. This phenomenon appears to be the result of an excitation of the involuntary nervous system leading to glycogenolysis in the liver. It occurs rapidly after the lesion and lasts only a day or two. After tuberal lesions in dogs it is not of constant occurrence, being recorded in six cases out of fifteen by Bailey and Bremer, who think that its production does not depend upon so localized a region as does that of polyuria. In one animal they produced transient glycosuria with three independent punctures. Camus and Roussy's results are similar, and the experimenters agree in attributing the glycosuria to the tuberal lesion and to the finding of intact pituitary glands in such cases. Sachs and Macdonald have shown that during this transient glycosuria the blood-sugar is higher than normal; and the highest point of the blood-sugar curve occurs at the end of one hour, instead of the normal half-hour, in these cases, as it does after removal of the pituitary gland or of its posterior lobe alone. One cannot assume from these results anything as to the existence of specific centres of carbohydrate metabolism in this region in the dog. Camus and Le Grand [28] , however, have recorded a series of observations in experiments upon the rabbit which appear to have more significance. They inserted through the front of the cranium and down to the tuberal region fine capillary glass tabes containing fatty acid, and left them in situ. No glycosuria occurred immediately, but after a latent period of ten to thirty days, during which time external factors remain unaltered, a glycosuria developed which differed entirely from that hitherto referred to. Not only was its appearance delayed, but it was of prolonged duration, lasting weeks or months. During this period its intensity varied greatly from day to day, the amount of sugar varying from nil to 20 grm.
Lesion utpon which the Glycosutria depends.-Anatomically the lesion producing this glycosuria is one deep in the tuber, in contrast to the superficial lesion which causes polyuria. Serial sections of the brain in these experiments on rabbits showed that when glycosuria occurred the paraventricular nucleus was always injured, and in the numerous negative cases this nucleus was ulninjured, independently of whether the tuber and hypophysis were involved in the lesion or not (fig. 12 ).
Pathogeny.-The delay in the appearance of the glycosuria suggests that it is due to the slow degeneration of cells provoked by the fatty acid. There exists a relation between the cell-group of the dorsal vagal nucleus (bulbar centre of Claude Bernard) and the paraventricular nucleus, for Lewy and Dresel [29] have shown that following the diabetic puncture of the floor of the fourth ventricle, degeneration occurs in the paraventricular nucleus. Hence it has been suggested that the latter nucleus regulates the sugar metabolism by maintaining the equilibrium of sympathetic and parasympathetic centres in the bulb. Recently it has been claimed that the paraventricular nucleus also shows changes after experimental ablation of the pancreas [30] .
Adiposoyentital Dystrophy. There can be no douht that a syndrome closely resembling Fr6hlich's syndrome, if not actually identical with it, occurs occasionally after puncture of the tuber in dogs.
Bailey and Bremer record two cases of obesity and genital atrophy with permanent polyuria, and one case of testicular atrophy and polyuria in which the subjects died the fifteenth day after operation, out of fifteen dogs punctured, while Roussy speaks of having several times seen obesity of rapid development, sometimes associated with genital atrophy, with or without permanent polyuria, in dogs which had been submitted to tuberal puncture and in which the pituitary gland was microscopically normal.
Bailey and Bremer describe the gradual development of obesity, apathy and sleepiness, atrophy of the penis and sclerosis of the testicles. Though testicular atrophy may appear very soon after the puncture, the obesity cannot be due to loss of testicular secretion, for either may be present without the other [31] , and the obesity is in excess of what is found after castration. At the same time there are high sugar tolerance and high adrenalin tolerance.
Gournay and Le Grand state that they found the paraventricular nucleus always injured in dogs that had developed obesity after tuberal puncture. In the rabbit injury to this nucleus leads to glycosuria. It seems possible that obesity and high sugar tolerance are the negative aspects of the glycosuria, but these authors think that we may have here a difference in metabolism correlated with the carnivorous and herbivorous characters of the two species.
The cause of the genital atrophy can only be guessed at. Camus and Roussy judge it to be dependent on altered nervous influences, presumably through fibres that leave the central nervous system by a cranial nerve, since high section of the spinal cord does not cause it. Sachs and Macdonald record it in four (possibly five) of six dogs in which total removal of the pituitary gland, without injury to the hypothalamus, had been performed. Smith [32] also records it as a constant feature after pituitary ablation in the rat. It would appear possible that atrophy of the testicles or ovaries is, in pituitary cases, the result of internal secretory or, at least, chemical influences [32] , since it can be prevented by injection of fresh pituitary gland, and the same view may be taken of the origin of the atrophy following tuberal puncture, i.e., that it is due to general metabolic disturbances. Temperature Regulation.
In 1912, Isenschmidt and Krehl [15] showed that rabbits in which the brain-stem was divided at the level of the junction of the diencephalon and mesencephalon lost all power of temperature control. This did not occur if the hemispheres only were removed. Bazett and Penfield confirmed this observation in the cat, and showed that temperature control was not regained if such an animal was maintained alive for from several days up to three weeks. Rogers' obseruvations on pigeons led to the same conclusion. In 1914, Isenschmidt and Schnitzler [15] concluded that in the rabbit the most important central organ for temperature regulation was the tuber cinereum. Bazett and Penfield's [331 results are consistent with this, and Leschke confirmed this observation and showed that fever could not be provoked in animals with tuberal lesions by pyrogenic agents [16] . Other observers have attributed temperature control to the thalamus and corpus striatum. Kornblum [34] thinks there is no heat centre, but that there are widely distributed reflex arcs that are essential for temperature regulation.
In Bailey and Bremer's experiments one dog aied after tuberal puncture with a temperature of 109" F., and one had hypothermia and died. Ott [351 recorded extreme hyperthermia after puncture of the tuber in rabbits. It appears probable that the production of hyperthermia depends on the lesion being a large one, as in the case of Bailey and Bremer's dog.
Polypncea.
It is interesting, in view of the respiratory sequelae of encephalitis lethargica, to note that polypncea was recorded by Garrelon and Langlois as resulting from tuberal stimulation. It was present in three of Bailey and Bremer's dogs [11] , and in all of them the lesions were large and affected principally structures outside the tuberal areas ( fig. 13 ).
Mental Changes.
Apathy and drowsiness have been frequently recorded after puncture of the tuber [11] , and there is an alteration of sex attitude in cases showing genital atrophy.
CLINICAL ASPECTS. Modern medical literature abounds with descriptions of cases in which so-called " pituitary " syndromes " have resulted from lesions in the region of the tuber and third ventricle.
Unfortunately, suprasellar tumours are usually of such a size that thle pituitary, even if not directly involved, probably has its function impaired through compression, through interference with its blood-supply, or with the channels by whicll its products are carried away. Any disorder resulting in internal hydrocephalus may also compress the pituitary gland, as well as the floor of the third ventricle, with which we are here concerned.
Hence, although numerous -cases of metabolic disorder have been reported in suprasellar tumours [36] , it is unsafe to make deductions fromn them as to the function of the tuber cinereum. It is only when we have smnall localized lesions there that records are of special interest, but we shall not ignore other cases in which tuberal lesions of any kind are present and the pituitary is recorded as microscopically of normal appearance.
Cases of Diabetes Insipidus.
It is now accepted that diabetes insipidus results from lesions about the pituitary and base of the brain, such as bullet wounds of the suprasellar region, syphilitic basal meningitis, tuberculoma of the infundibulum, pituitary tumours, third ventricle tumours; also that it follows encephalitis lethargica, cerebral malaria, and head injuries [37] (the region of the infundibulum being especially liable to trauma from general injuries to the skull). Leschke [13] states that he saw Lewy's case of diabetes insipidus [38] , in which the supra-optic nucleus of the tuber was degenerated and the pituitary intact; Lhermitte [39] also reports a case in which syphilitic meningitis had damaged the tuber and left the pituitary intact; Babonneix [40] and his co-workers record a third case with intense syphilitic basal lepto-meningitis and an encephalitis involving the pituitary stalk, the infundibulum, the tuber einereum and, in particular, its ventral nucleus, with a normal pituitary gland.
Two interesting cases following encephalitis lethargica in children are recorded by Pincherle and Magni [41] ; in both of these the tuber showed lesions, and in one there was severe degeneration of the pituitary as well. Numerous other post-encephalitic cases have been recorded, as well as several due to syphilis. G lycosuria. Some disturbance of sugar metabolism inducing hyperglycwemia and abnormal sugar curves is found not infrequently after encephalitis lethargica [42, 43] .
In Sachs and Macdonald's paper a case of pituitary adenoma and acromegaly is recorded in which after the tumour had been partially removed polyuria developed, lasting three weeks, and glycosuria, lasting for ten days. The glycosuria had all the Au-N 2 * features of diabetic glycosuria and was controllable by insulin. Even a month after the operation oral administration of 100 grm. of glucose gave a sugar curve, the highest point of which was 0 38 per cent. at the end of two hours, with glycosuria. It appears probable that the tuber was damaged in this operation. since such a result is exceptional after pituitary operations. Lherrnitte and Roeder [44] record a case of subthalamic softening in an old man apparently determining chronic glycosuria, but the most convincing case is one recorded by Gournay and Le Grand [451 of fatal diabetic coma in a child. On serial sectioning of the tuber cinereum there was found an unquestionable localized lesion of the paraventricular nucleus with slight (eccentricity of nucleus, slight chromatolysis, vacuolization) or severe (disappearance of nucleus, vague cell masses) cell degeneration. Other cell-groups in this region showed no such change. This finding is interesting in the light of the experimental facts previously recorded.
One may recall here Lovell's statement [47] that patients dying of encephalitis not infrequently suffer from pancreatitis Wvith cellular infiltration, or fibrous degeneration of the pancreas.
Obesity anzd Genital Atrophy.
Cerebral obesity is common and occurs with or without genital atrophy [31] , but its exact origin is difficult to trace. Internal hydrocephalus from any cause may determine it.
Such obesity is sometimes seen after encephalitis, as in Worster-Drought's case [47] , shown before this Section two years ago, a boy with behaviour disturbances, obesity and, normal genitalia, who had had encephalitis at 11 years of age. A similar case is described by Nobecourt [50] .
I have never seen genital atrophy or failure of development afcer encephalitis but minor disorders, suclh as irregular or absent menstruation, are not uncommon. I have more than once seen excessive sex manifestations in boys after encephalitis lethargica, but this, I think, is more correctly regarded as evidence of weakened inhibition.
A remarkable case, described by Lereboullet [51] and his co-workers, was that of a man aged 27, who for fourteen years had remained infantile in appearance with genital dystrophy and obesity, and had an epithelioma of the third ventricle with a somewhat flattened, but otherwise normal, pituitary gland. A somewhat similar case clinically, with polyuria also, due to bullet wound of the tuber, with intact pituitary, is recorded by Maranon and Pintos. Temperature Control.
Adie [52] states that intermittent pyrexia may be the only sign of encephalitis lethargica. Sudden variations of temperature of one or two degrees, without corresponding constitutional disturbance or apparent cause, have been recorded in association with other symptoms of tuberal lesions [531. Only the thermometer gives indication of this temperature incodrdination.
Mental Symptoms. Lethargy and somnolence have long been recognized as symptoms of pituitary disease. Encephalitis lethargica, hypothalamic tumours and vascular lesions also cause excessive sleep. In his thesis on idiopathic narcolepsy, Adie [52] has been led to place the functional disturbance of that disease in the nuclei of the tuberal region.
Though I feel convinced that the neuronal changes associated with sleep are in the cortex, it appears to me possible that metabolic disorders of the type we have been considering could so alter the state of the cortical cells that lethargy, somnolence, or even brief, irresistible bouts of sleep might result. But as, I believe, such metabolic disorders are not seen in idiopathic narcolepsy, some other nervous mechanism seems called for, such as Adie has discussed. Apart from sleepiness, psychic changes of affective tvpe have been recorded in syndromes of unquestionable tuberal origin. Roussy and Lhermnitte [53] describe a case, probably neoplastic, with a complete tuberal syndrome: A girl, aged 20, with gradual onset of polyuria, obesity, and increased thirst and hunger; with amenorrhwa and thermic instability, narcoleptic and " cataplectic" (Adie) seizures, and attacks of severe headache and sickness, became gloomy and introverted, depressed, but with sudden outbursts of gaiety ending in sobbing. She lost interest in everything and fell out of sympathy with her friends and relations, a state which she appreciated and regretted but could not overcome. Her intellectual processes were unaffected-a mental condition which might well have been called a psychoneurosis, and which reminds one of the psychic disorders that follow encephalitis lethargica. The symptoms, physical and psychic, gradually regressed under the influence of X-ray treatment directed upon the tuber, and the patient, after eleven exposures of 45 to 60 minutes, recovered completely.
A somewhat similar case is reported by Le Grand [54] , that of a girl aged 16. After encephalitis lethargica, together with a characteristic tuberal syndrome, she showed extreme variability of character, oscillating between exaltation and depression, anger and repentance, naughtiness and docility.
RELATION OF PITUITARY GLAND AND TUBERAL CENTRES. Time will not allow of any adequate discussion of this most interesting question. I think the evidence adduced is sufficient to show either that the alleged effects of p)ituitary lesions have been wrongly attributed to that organ or that some functional correlation exists between it and the tuber.
If minute lesions of the tuber are capable of causing, as I believe they are, such widespread metabolic changes, then we must have there true metabolism-controlling centres which presumably act though the sympathetic nervous system, though we have little definite evidence of this. It is possible, however, to maintain that these centres act wholly through their power of controlling the activity of the pituitary gland, and alleged effects of tuberal lesions are primarily the result of disorganized function of this gland.
I think this latter view is untenable in view of the fact that the pituitary gland can be removed, at least in the adult animal, without producing the effects attributable to tuberal puncture; some people would say without producing any recognizable abnormality. Moreover, after the pituitary gland has been removed, puncture of the tuber can still produce some, and possibly all, of the symptoms of which we have been speaking. Some writers contend that the pituitary syndrome is quite distinct from the tuberal. Smith [32] says that through operating by the buccal route and sucking out the pituitary gland of rats, an invariable syndrome occurs, characterized by cessation of growth in the young animal or progessive loss of weight in the adult, atrophy of the genital system and loss of libido sexualis, premature senesconce and marked physical impairment, atrophy of the thyroids, parathyroids and`uprarenal cortex and decrease in weight of the spleen, liver and kidneys: all of which can be completely or considerably repaired by the transplantation of living pituitary substance. Puncture of the tuber, however, causes polyuria, adiposity and a less severe degree of genital atrophy, the pituitary remaining intact.
I do not think, however, that the pituitary and tuber are without physiological interaction.
Collin [55] has shown that the cells of the pars intermedia undergo colloidal degeneration, and that the colloid passes by perivascular spaces and intercellular capillary interstices through the posterior lobe, pituitary stalk, and into the immediate neighbourhood of the cells of the tuberal nuclei. Abel has shown that a substance can be extracted from the region of the pituitary stalk and tuber which has the same chemical and physiological action as extract of the posterior pituitary lobe. It seems reasonable to believe that this substance is not without some influence on the function of neighbouring nuclei in the tuber.
Indeed the posterior lobe is but a displaced part of the tuber and its displacement so far back in the scale of evolution would seem to point to a close functional relation between it and the anterior lobe and pars intermedia, and with the region of the brain whence it was derived.
